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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a heat treating 
furnace superior in temp, uniformity and temp, response. 

SOLUTION: A heat treating furnace 500 comprises 
rod-like halogen lamps 14, 16, reflection boards 12, 18, 
a quartz glass chamber 20, and a soaking plate- indirect 
heater 30. A Si wafer 50 is set in this heater 30, and 
thermocouples 61-63 are buried in the heater 30 
composed of a high-purity SiC or Si sheet of about 1 -5mm v r 
thick. The wafer 50 is indirectly -heated [^by: ;the^ ( h^ter ^'* H i 
30 to provide a superior temp, uniformity and basically 
heated by lamps. Since the heater 30 has a low heat 
capacity easy to quickly heat and cool, thereby ensuring 
a high temp, response. Since the high-purity SiC or Si 
is used, the contamination of the Si wafer 50 with 
impurities is lessened. 
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* NOTICES * 

Japan Patent Office is not responsible for 
anydamages caused by the use of this translation. 
LThis document has been translated by computer. 
So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] 
Especially this invention relates to the heat treating 
furnace with which the heat treatment process of 
semiconductor substrates, such as Si wafer, is 
presented about a heat treating furnace. 
[0002] 

[Description of the Prior Art] In the direct heating 
method of a wafer with the conventional halogen 
lamp, measurement of wafer temperature is difficult, 
and repeatability is not improved by the temperature 
control, and there is a fault that the temperature 
homogeneity within a wafer side is bad. 
[0003] On the other hand, that the heat histories 
which the wafer installed in the shape of a hierarchy 
in the vertical-mold furnace which is the mainstream 
of a batch-type heat treating furnace receives at the 
time of an ON furnace differ sharply with the upper 
wafer and a lower layer wafer, or that the degree of 
furnace temperature is sharply confused at the time 
of an ON furnace pose a problem at the gate oxide- 
film formation process. Although making the degree 
of furnace temperature at the time of an ON furnace 
into 400 degrees C or less is proposed as this 
solution method, since the heat response time of a 
vertical-mold furnace is large, it is pointed out that a 
soaking temperature up is difficult and time is not 
practical at the time of this thing and a temperature 
up. 



[0004] 

[Problem(s) to be Solved by the Invention] 
Therefore, the purpose of this invention is to offer 
the heat treating furnace which was excellent in 
temperature homogeneity and was moreover 
excellent in temperature responsibility. 
[0005] 

[Means for Solving the Problem] According to this 
invention, in the heat treating furnace which heats a 
heat-treated object with a lamp, the heat treating 
furnace characterized by forming an indirect [ a 
soaking board-cum-] heater between the 
aforementioned heat-treated object and the 
aforementioned lamp is offered. 
[0006] With a lamp, since the heating method in this 
invention is heating, it is fundamentally excellent in 
temperature responsibility. And since the indirect [ a 
soaking board-cum-] heater is formed between the 
lamp and the heated object and it becomes the 
indirect heating through the not direct heating but 
indirect [ a soaking board-cum-] heater with a lamp, 
it excels in temperature homogeneity. Moreover, 
since an indirect [ a soaking board-cum-] heater is 
formed independently of a lamp, it is possible to 
optimize the configuration of an indirect [ a soaking 
board-cum-] heater, and the outstanding 
temperature homogeneity and outstanding 
temperature responsibility can be obtained. In 
addition, as a lamp, a halogen lamp is used 
preferably. Moreover, the heat treating furnace of 
this invention is especially used suitably, when a 
heat-treated object is Si wafer. Not only heat 
treatment in a predetermined atmosphere but 
processing of formation of a thermal oxidation film, 
membrane formation, etc. is included in heat 
treatment performed using the heat treating furnace 
of this invention. 

[0007] And it considers as the composition which 
encloses the aforementioned heat-treated object at 
the aforementioned indirect [ a soaking board-cum-] 
heater preferably. If it does in this way, temperature 
homogeneity will improve. 

[0008] Moreover, preferably, it consists of SiC or Si 
and an indirect [ a soaking board-cum-] heater 
consists of about 1mm in thickness, and 5mm sheet 
metal. By using such an indirect [ a soaking board- 
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cum-] heater, the temperature responsibility which 
the rapid heating by heat capacity being small and 
quenching became easy, and was excellent is 
obtained, and efficient light-receiving can also be 
performed. Furthermore, since a material [ high 
grade / Si / SiC or ] / is obtained easily, 
contamination by the impurity to a heat-treated 
object is mitigated. Especially the impurity pollution 
mitigation effect by using high grade SiC and Si, 
when Si wafer is used as a heat-treated object is 
large. 

[0009] Moreover, a temperature sensor is preferably 
attached in an indirect [ a soaking board-cum-] 
heater. If it does in this way, the temperature of an 
indirect [ a soaking board-cum-] heater can be 
measured directly, and temperature-control nature 
will improve. And in case the output of a 
temperature sensor is fed back to the lamp which is 
the original source of heating and a temperature 
control is performed, zone control can be performed 
by making the position and the source of heating 
(lamp) of a temperature sensor correspond. In 
addition, as a temperature sensor, a thermocouple 
is used preferably. Moreover, the temperature of an 
indirect [ a soaking board-cum-] heater can measure 
now correctly by considering as the structure which 
embeds a temperature sensor at an indirect [ a 
soaking board-cum-] heater. 
[0010] The indirect [ a lower soaking board-cum-] 
heater which lays a heat-treated object for an 
indirect [ a soaking board-cum-] heater, and a heat- 
treated object are preferably constituted from an 
indirect [ a wrap up soaking board-cum-] heater, and 
rotation of an indirect [ a lower soaking board-cum-] 
heater is enabled. Thus, the homogeneity of 
temperature and membrane formation improves by 
enabling rotation of the indirect [ a lower soaking 
board-cum-] heater which lays a heat-treated object. 
[001 1] Moreover, the indirect [ a lower soaking 
board-cum-] heater which lays a heat-treated object 
for an indirect [ a soaking board-cum-] heater, and a 
heat-treated object are preferably constituted from 
an indirect [ a wrap up soaking board-cum-] heater, 
and vertical movement of an indirect [ a lower 
soaking board-cum-] heater is enabled. Thus, the 
desorption of heat-treated objects, such as Si wafer, 




can be easily performed by using the mechanism of 
a suitable level conveyance arm etc. by enabling 
vertical movement of the indirect [ a lower soaking 
board-cum-] heater which lays a heat-treated object, 
[0012] moreover, the indirect [ a lower soaking 
board-cum-] heater which lays a heat-treated object 
for an indirect [ a soaking board-cum-] heater 
preferably, and a crown plate and a side attachment 
wall « having - a crown plate and a side attachment 
wall - a heat-treated object - from an indirect [ a 
wrap up soaking board-cum-] heater — constituting - 
- a crown plate - reactant gas introduction - a hole 
is prepared thus - if it carries out - the crown plate 
of an indirect [ a soaking board-cum-] heater - 
reactant gas introduction - how to be able to 
prepare a hole suitably, attain homogeneous good 
heat treatment, especially membrane formation, and 
pass reactant gas can also be easily changed now 
[0013] 

[Embodiments of the Invention] Next, the form of 
operation of this invention is explained with 
reference to a drawing. 

[0014] (Form of the 1st operation) Drawing 1 is a 
cross section for explaining the heat treating furnace 
of the form of operation of the 1 st of this invention. 
[0015] The heat treating furnace 500 of the form of 
this operation is equipped with the cylindrical 
halogen lamps 14 and 16, the reflecting plates 12 
and 18 arranged behind the cylindrical halogen 
lamps 14 and 16, respectively, the cylindrical 
halogen lamp 14 and the quartz-glass chamber 20 
arranged among 16, and the indirect [ a soaking 
board-cum-] heater 30 arranged in the quartz-glass 
chamber 20. The indirect [ a soaking board-cum-] 
heater 30 is laid by the soaking board support 42 on 
the bottom plate 26 of the quartz-glass chamber 20. 
The Si wafer 50 is supported by the wafer support 
44, and is prepared in the simultaneously center 
section in the indirect [ a soaking board-cum-] 
heater 30. A thermocouple 61 or 63 is embedded at 
the crown plate 38 of the indirect [ a soaking board- 
cum-] heater 30, and a thermocouple 64 or 66 is 
embedded at the bottom plate 36. The wafer 
entrance 34 is established in the side attachment 
wall 32 of the indirect [ a soaking board-cum-] 
heater 30, and the wafer entrance 24 is established 



in the side attachment wall 22 of the^Partz-glass 
chamber 20. 

[0016] In the form of this operation, it consists of SiC 
or Si of a high grade, and the indirect [ a soaking 
board-cum-] heater 30 consists of about 1mm in 
thickness, and 5mm sheet metal. Since heating of 
the Si wafer 50 turns into indirect heating through 
the not direct heating but indirect [ a soaking board- 
cum-] heater 30 with the halogen lamps 14 and 26 
by arranging such an indirect [ a soaking board- 
cum-] heater 30 between the cylindrical halogen 
lamp 14 and 16, and forming the Si wafer 50 in the 
indirect [ a soaking board-cum-] heater 30, it excels 
in temperature homogeneity. Moreover, it is lamp 
heating fundamentally and the temperature 
responsibility in which rapid heating and quenching 
became easy and the indirect [ a soaking board- 
cum-] heater 30 of the form of this operation 
excelled [ quenching ] since heat capacity was small 
is obtained. Furthermore, since SiC and Si of a high 
grade are used, contamination by the impurity to the 
Si wafer 50 is mitigated. 

[0017] Moreover, since a thermocouple 61 or 63 is 
embedded at the crown plate 38 of the indirect [ a 
soaking board-cum-] heater 30 and a thermocouple 
64 or 66 is embedded at the bottom plate 36, the 
temperature of the temperature of the indirect [ a 
soaking board-cum-] heater 30 can be measured 
directly correctly, consequently the temperature- 
control nature of the Si wafer 50 improves. And a 
thermocouple 61 or the output of 66 is fed back to 
the control unit of the cylindrical halogen lamps 14 
and 16, and the temperature control is performed. In 
this case, zone control can be performed by making 
a thermocouple 61 , or the position and the 
cylindrical halogen lamps 14 and 16 of 66 
correspond. 

[0018] (Gestalt of the 2nd operation) Drawing 2 is a 
cross section for explaining the heat treating furnace 
of the gestalt of operation of the 2nd of this 
invention. 

[0019] The heat treating furnace 500 of the gestalt 
of this operation is equipped with the cylindrical 
halogen lamps 14 and 16, the reflecting plates 12 
and 18 arranged behind the cylindrical halogen 
lamps 14 and 16, respectively, the cylindrical 



halogen lamp 14 and the olPfz-glass chamber 120 
arranged among 16, and the indirect [ a soaking 
board-cum-] heater 130 arranged in the quartz-glass 
chamber 120. The indirect [ a soaking board-cum-] 
heater 130 is constituted by the indirect [ an up 
soaking board-cum-] heater 138, and the indirect [ a 
lower soaking board-cum-] heater 136. 
[0020] The indirect [ an up soaking board-cum-] 
heater 138 is formed in the quartz-glass chamber 
120 by laying the heights 134 prepared in the side 
attachment wall 132 of the indirect [ an up soaking 
board-cum-] heater 138 at the soaking board 
supporter 123 attached in the side attachment wall 
122 of the quartz-glass chamber 120. Moreover, a 
thermocouple 161 or 163 is embedded at the crown 
plate 137 of the indirect [ an up soaking board-cum-] 
heater 138. 

[0021] The indirect [ a lower soaking board-cum-] 
heater 136 is supported by the soaking board 
support 142 possible [ rotation ] and possible [ 
vertical movement ]. The Si wafer 50 is supported 
by the wafer support 144, and is carried on the 
indirect [ a lower soaking board-cum-] heater 136. 
The indirect [ a lower soaking board-cum-] heater 
136 is gone up, and this indirect [ a lower soaking 
board-cum-] heater 1 36 and the indirect [ an up 
soaking board-cum-] heater 138 constitute the 
indirect [ a soaking board-cum-] heater 1 30. 
[0022] The wafer entrance 124 is established in the 
side attachment wall 122 of the quartz-glass 
chamber 120. A pipe 127 is attached in the center 
section of the bottom plate 126 of the quartz-glass 
chamber 120, and the bearing bar 146 of the 
soaking board support 142 is arranged possible [ 
rotation ] and possible [ vertical movement ] in this 
pipe 127. 

[0023] In the gestalt of this operation, consist of SiC 
or Si of a high grade, and the indirect [ an up 
soaking board-cum-] heater 138 and the indirect [ a 
lower soaking board-cum-] heater 1 36 are 
constituted from about 1mm in thickness, and 5mm 
sheet metal. The indirect [ these up soaking board- 
cum-] heater 138 and the indirect [ a lower soaking 
board-cum-] heater 136 are arranged between the 
cylindrical halogen lamp 14 and 16. By forming the 
Si wafer 50 in the indirect [ a soaking board-cum-] 




heater 130 constituted at the indirect [ these up 
soaking board-cum-] heater 138, and the indirect [ a 
lower soaking board-cum-] heater 136 Since heating 
of the Si wafer 50 turns into indirect heating through 
the not direct heating but indirect [ a soaking board- 
cum-] heater 130 with the halogen lamps 14 and 26, 
it excels in temperature homogeneity. Moreover, it is 
lamp heating fundamentally and the temperature 
responsibility in which rapid heating and quenching 
became easy and the indirect [ a soaking board- 
cum-] heater 130 of the gestalt of this operation 
excelled [ quenching ] since heat capacity was small 
is obtained. Furthermore, since SiC and Si of a high 
grade are used, contamination by the impurity to the 
Si wafer 50 is mitigated. 

[0024] Moreover, since a thermocouple 161 or 163 
is embedded at the crown plate 137 of the indirect [ 
an up soaking board-cum-] heater 138, the 
temperature of the temperature of the crown plate 
137 of the indirect [ an up soaking board-cum-] 
heater 138 can be measured directly correctly, 
consequently the temperature-control nature of the 
Si wafer 50 improves. And a thermocouple 161 or 
the output of 163 is fed back to the control unit of 
the cylindrical halogen lamps 14 and 16, and the 
temperature control is performed. In this case, zone 
control can be performed by making a thermocouple 
161 , or the. position and the cylindrical halogen 
lamps 14 and 16 of 163 correspond. 
[0025] Furthermore, since rotation of the indirect [ a 
lower soaking board-cum-] heater 136 carrying the 
Si wafer 50 is enabled, the homogeneity of the 
membrane formation to the temperature within a 
field of the Si wafer 50 and the Si wafer 50 
improves. 

[0026] Moreover, since vertical movement of the 
indirect [ a lower soaking board-cum-] heater 136 
carrying the Si wafer 50 is enabled, where the 
indirect [ a lower soaking board-cum-] heater 136 is 
lowered, the desorption of the Si wafer 50 can be 
easily performed through the wafer entrance 124 by 
using the mechanism of the level conveyance arm 
170 etc. 

[0027] (Gestalt of the 3rd operation) Drawing 3 is a 
partial notching tropia cross section for explaining 




the heat treating furnace of the gestalt of operation 
of the 3rd of this invention. 

[0028] The heat treating furnace 500 of the gestalt 
of this operation is equipped with the cross-section 
circle-like quartz-glass chamber 220 and the indirect 
[ a soaking board-cum-] heater 230 arranged in the 
quartz-glass chamber 220. The quartz-glass 
chamber 220 consists of a crown plate 228 and a 
lower quartz-glass chamber 225. The lower quartz- 
glass chamber 225 is equipped with the side 
attachment wall 222 and the bottom plate 226. a 
crown plate 228 and the side attachment wall 222 of 
the lower quartz-glass chamber 225 - a pickpocket 
- the seal is carried out through the doubling seal 
section 221 The indirect [ a soaking board-cum-] 
heater 230 is superficially regarded as the cross- 
section circle-like heater 238 indirect [ an up 
soaking board-cum-], and is constituted by the 
circle-like heater 236 indirect [ a lower soaking 
board-cum-]. In addition, also in the gestalt of this 
operation, although the reflecting plate of the upper 
and lower sides arranged behind the cylindrical 
halogen lamp of the upper and lower sides prepared 
on both sides of the quartz-glass chamber 220 from 
the upper and lower sides and the cylindrical 
halogen lamp, respectively is used, these 
publications are omitted by drawing 3 . 
[0029] The indirect [ an up soaking board-cum-] 
heater 238 is formed in the quartz-glass chamber 
220 by laying the heights 234 prepared in the side 
attachment wall 232 of the indirect [ an up soaking 
board-cum-] heater 238 at the soaking board 
supporter 223 attached in the side attachment wall 
222 of the quartz-glass chamber 220. In addition, 
although the thermocouple was embedded also in 
the gestalt of this operation at the crown plate 237 
of the indirect [ an up soaking board-cum-] heater 
238, these publications were omitted in drawing 3 . 
[0030] The indirect [ a lower soaking board-cum-] 
heater 236 is supported by the soaking board 
support 242 possible [ rotation ] and possible [ 
vertical movement ]. The Si wafer 50 is supported 
by the wafer support 244, and is carried on the 
indirect [ a lower soaking board-cum-] heater 236. 
The indirect [ a lower soaking board-cum-] heater 
236 is gone up, and this indirect [ a lower soaking 
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board-cum-] heater 236 and the ind7HcT[ an up 
soaking board-cum-] heater 238 constitute the 
indirect [ a soaking board-cum-] heater 230. 
[0031] The wafer entrance 224 is established in the 
side attachment wall 222 of the quartz-glass 
chamber 220. A pipe 227 is attached in the center 
section of the bottom plate 226 of the quartz-glass 
chamber 220, and the bearing bar 246 of the 
soaking board support 242 is arranged possible [ 
rotation ] and possible [ vertical movement ] in this 
pipe 227. 

[0032] In the gestalt of this operation, consist of SiC 
or Si of a high grade, and the indirect [ an up 
soaking board-cum-] heater 238 and the indirect [ a 
lower soaking board-cum-] heater 236 are 
constituted from about 1mm in thickness, and 5mm 
sheet metal. The cylindrical halogen lamp of the 
upper and lower sides of the indirect [ these up 
soaking board-cum-] heater 238, and the indirect [ a 
lower soaking board-cum-] heater 236 (it does not 
illustrate.) By arranging in between ^nd forming the 
Si wafer 50 in the indirect [ a soaking board-cum-] 
heater 230 constituted at the indirect [ these up 
soaking board-cum-] heater 238, and the indirect [ a 
lower soaking board-cum-] heater 236 Since heating 
of the Si wafer 50 turns into indirect heating through 
the not direct heating but indirect [ a soaking board- 
cum-] heater 230 with a halogen lamp, it excels in 
temperature homogeneity. Moreover, it is lamp 
heating fundamentally and the temperature 
responsibility in which rapid heating and quenching 
became easy and the indirect [ a soaking board : 
cum-] heater 230 of the gestalt of this operation 
excelled [ quenching ] since heat capacity was small 
is obtained. Furthermore, since SiC and Si of a high 
grade are used, contamination by the impurity to the 
Si wafer 50 is mitigated. 
[0033] Moreover, since the thermocouple (not 
shown) is embedded at the crown plate 237 of the 
indirect [ an up soaking board-cum-] heater 238, the 
temperature of the temperature of the crown plate 
237 of the indirect [ an up soaking board-cum-] 
heater 238 can be measured directly correctly, 
consequently the temperature-control nature of the 
Si wafer 50 improves. And the output of a 
thermocouple (not shown) is fed back to the control 



unit of a cylindrical halogeW^p (not shown), and 
the temperature control is performed. In this case, 
zone control can be performed by making the 
position and cylindrical halogen lamp (not shown) of 
a thermocouple (not shown) correspond. 
[0034] Furthermore, since rotation of the indirect [ a 
lower soaking board-cum-] heater 236 carrying the 
Si wafer 50 is enabled, the homogeneity of the 
membrane formation to the temperature within a 
field of the Si wafer 50 and the Si wafer 50 
improves. 

[0035] Moreover, since vertical movement of the 
indirect [ a lower soaking board-cum-] heater 236 
carrying the Si wafer 50 is enabled, where the 
indirect [ a lower soaking board-cum-] heater 236 is 
lowered, the desorption of the Si wafer 50 can be 
easily performed through the wafer entrance 224 by 
using a level conveyance arm (not shown) etc. In 
addition, at the time of membrane formation, with 
the suitable means, reactant gas flows out and 
bends and makes it like from this wafer entrance 
224. 

[0036] In the gestalt of this operation, the up tub 282 
is formed by the crown plate 237 of the indirect [ an 
up soaking board-cum-] heater 238 and a side 
attachment wall 232, and the row with the. crown 
plate 228, the side attachment wall 222, and the 
soaking board supporter 223 of the quartz-glass 
chamber 220, it is open for free passage to this up 
tub 282, and the reactant gas feed hopper 261 is 
formed, it is open for free passage to the reactant 
gas feed hopper 261 , and the reactant gas supply 
pipe 262 is attached in the side attachment wall 222 
of the quartz-glass chamber 220 Moreover, the 
lower tub 284 is formed by the side attachment wall 
232 of the indirect [ an up soaking board-cum-] 
heater 238, and indirect [ a lower soaking board- 
cum-] heater 236 row with the bottom plate 226, the 
side attachment wall 222, and the soaking board 
supporter 223 of the quartz-glass chamber 220, it is 
open for free passage to this lower tub 284, and an 
exhaust port 263 is formed, it is open for free 
passage for an exhaust port 263. and the exhaust 
pipe 264 is attached in the side attachment wall 222 
of the quartz-glass chamber 220. 
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[0037] After the indirect { a lower soaking board- 
cum-] heater 236 has gone up, the heat treatment 
tub 286 is formed at the indirect [ an up soaking 
board-cum-] heater 238, and the indirect [ a lower 
soaking board-cum-] heater 236. two or more gas [ 
crown plate / of the indirect / an up soaking board- 
cum-/ heater 238 / 237 ] blow off -- the hole 239 is 
formed 

[0038] Reactant gas flows in the up tub 282 through 
the reactant gas supply pipe 262 and the reactant 
gas feed hopper 261 . It flows in the heat treatment 
tub 286 from a hole 239. then, two or more gas blow 
off prepared in the crown plate 237 of the indirect [ 
an up soaking board-cum-] heater 238 - It flows in 
the lower tub 284 through the crevice 231 between 
the indirect [ an up soaking board-cum-] heater 238, 
and the indirect [ a lower soaking board-cum-] 
heater 236, and is exhausted through an exhaust 
port 263 and an exhaust pipe 264. 
[0039] the gestalt of this operation - setting - gas 
blow off of plurality [ crown plate / of the indirect / an 
up soaking board-cum-/ heater 238 / 237 ] - how to 
attain homogeneous good heat treatment, 
especially membrane formation, and pass reactant 
gas is also easily changeable by forming a hole 239 
suitably 

[0040] (Gestalt of the 4th operation) Drawing 4 is a 
cross section for explaining the heat treating furnace 
of the gestalt of operation of the 4th of this 
invention. 

[0041] The heat treating furnace 500 of the gestalt 
of this operation is equipped with the cylindrical 
halogen lamps 14 and 16, the reflecting plates 12 
and 18 arranged behind the cylindrical halogen 
lamps 14 and 16, respectively, the cylindrical 
halogen lamp 14 and the heat treatment chamber 
320 arranged among 16, and the indirect [ a soaking 
board-cum-] heater 330 arranged in the heat 
treatment chamber 320. 

[0042] The heat treatment chamber 320 is equipped 
with the reaction chamber outer wall 322, the up 
quartz board 328, and the lower quartz board 326. 
The upper part and the quartz board holddown 
member 392 of the reaction chamber outer wall 322 
are fixed, and the seal of the up quartz board 328 is 
carried out to the reaction chamber outer wall 322 




with the O-ring 391 . The lower part and the quartz 
board holddown member 394 of the reaction 
chamber outer wall 322 are fixed, and the seal of 
the lower quartz board 326 is carried out to the 
reaction chamber outer wall 322 with the O-ring 
393. The cooling water path 396 is formed in the coil 
outer wall 322, and it has structure which can cool 
the coil outer wall 322. 

[0043] The indirect [a soaking board-cum-] heater 
330 is constituted by the indirect [ an up soaking 
board-cum-] heater 338, and the indirect [ a lower 
soaking board-cum-] heater 336. 
[0044] The indirect [an up soaking board-cum-] 
heater 338 is formed in the heat treatment chamber 
320 by laying the heights 334 prepared in the side 
attachment wall 332 of the indirect [ an up soaking 
board-cum-] heater 338 at the soaking board 
supporter 323 attached in the reaction chamber 
outer wall 322. In addition, although the 
thermocouple was embedded also in the gestalt of 
this operation at the crown plate 337 of the indirect [ 
an up soaking board-cum-] heater 338, these 
publications were omitted in drawing 4 . 
[0045] The indirect [ a lower soaking board-cum-] 
heater 336 is supported by the soaking board 
support 342 possible [ rotation ] and possible [ 
vertical movement ]. The Si wafer 50 is supported 
by the wafer support 344, and is carried on the 
indirect [ a lower soaking board-cum-] heater 336. 
The indirect [ a lower soaking board-cum-] heater 
336 is gone up, and this indirect [ a lower soaking 
board-cum-] heater 336 and the indirect [ an up 
soaking board-cum-] heater 338 constitute the 
indirect [ a soaking board-cum-] heater 330. 
[0046] The wafer entrance 324 is established in the 
coil outer wall 322. Moreover, a pipe 327 is attached 
in the center section of the lower quartz board 326, 
and the bearing bar 346 of the soaking board 
support 342 is arranged possible [ rotation ] and 
possible [ vertical movement ] in this pipe 327. 
[0047] In the gestalt of this operation, consist of SiC 
or Si of a high grade, and the indirect [ an up 
soaking board-cum-] heater 338 and the indirect [ a 
lower soaking board-cum-] heater 336 are 
constituted from about 1mm in thickness, and 5mm 
sheet metal. The indirect [ these up soaking board- 
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cum-] heater 338 and the indirect [ a*lBwer soaking 
board-cum-] heater 336 are arranged between the 
cylindrical halogen lamp 14 and 16. By forming the 
Si wafer 50 in the indirect [ a soaking board-cum-] 
heater 330 constituted at the indirect [ these up 
soaking board-cum-] heater 338, and the indirect [ a 
lower soaking board-cum-] heater 336 Since heating 
of the Si wafer 50 turns into indirect heating through 
the not direct heating but indirect [ a soaking board- . 
cum-] heater 330 with the halogen lamps 14 and 16, 
it excels in temperature homogeneity. Moreover, it is 
lamp heating fundamentally and the temperature 
responsibility in which rapid heating and quenching 
became easy and the indirect [ a soaking board- 
cum-] heater 330 of the gestalt of this operation 
excelled [ quenching ] since heat capacity was small 
is obtained. Furthermore, since SiC and Si of a high 
grade are used, contamination by the impurity to the 
Si wafer 50 is mitigated. 
[0048] Moreover, since the thermocouple (not 
shown) is embedded at the crown plate 337 of the 
indirect [ an up soaking board-cum-] heater 338, the 
temperature of the temperature of the crown plate 
337 of the indirect [ an up soaking board-cum-] 
heater 338 can be measured directly correctly, 
consequently the temperature-control nature of the 
Si wafer 50 improves. And the output of a 
thermocouple (not shown) is fed back to the control 
unit of the cylindrical halogen lamps 14 and 16, and 
the temperature control is performed. In this case, 
zone control can be performed by making the 
position and the cylindrical halogen lamps 14 and 
16 of a thermocouple (not shown) correspond. 
[0049] Furthermore, since rotation of the indirect [ a 
lower soaking board-cum-] heater 336 carrying the 
Si wafer 50 is enabled, the homogeneity of the 
membrane formation to the temperature within a 
field of the Si wafer 50 and the Si wafer 50 
improves. 

[0050] Moreover, since vertical movement of the 
indirect [ a lower soaking board-cum-] heater 336 
carrying the Si wafer 50 is enabled, where the 
indirect [ a lower soaking board-cum-] heater 336 is 
lowered, the desorption of the Si wafer 50 can be 
easily performed through the wafer entrance 324 by 
using a level conveyance arm (not shown) etc. In 
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addition, at the time of meTWrane formation, with 
the suitable means, reactant gas flows out and 
bends and makes it like from this wafer entrance 
324. 

[0051] In the gestalt of this operation, the up tub 382 
is formed by the crown plate 337 of the indirect [ an 
up soaking board-cum-] heater 338 and a side 
attachment wall 332, the up quartz board 328, and 
reaction chamber outer wall 322 row with the 
soaking board supporter 323, it is open for free 
passage to this up tub 382, and the reactant gas 
feed hopper 361 is formed in the reaction chamber 
outer wall 322. Moreover, the lower tub 384 is 
formed by the side attachment wall 332 of the 
indirect [ an up soaking board-cum-] heater 338, the 
indirect [ a lower soaking board-cum-] heater 336, 
and reaction chamber outer wall 322 row with the 
soaking board supporter 323, it is open for free 
passage to this lower tub 384, and the exhaust port 
363 is formed in the reaction chamber outer wall 
322. 

[0052] After the indirect [ a lower soaking board- 
cum-] heater 336 has gone up, the heat treatment 
tub 386 is formed at the indirect [ an up soaking 
board-cum-] heater 338, and the indirect [ a lower 
soaking board-cum-] heater 336. two or more gas [ 
crown plate / of the indirect / an up soaking board- 
cum-/ heater 338 / 337 ] blow off - the hole 339 is 
formed 

[0053] two or more gas blow off which reactant gas 
flowed in the up tub 382 through the reactant gas 
feed hopper 361, and was prepared in the crown 
plate 337 of the indirect [ an up soaking board-cum-] 
heater 338 after that - it flows in the heat treatment 
tub 386 from a hole 339, flows in the lower tub 384 
through the crevice 331 between the indirect [ an up 
soaking board-cum-] heater 338, and the indirect [ a 
lower soaking board-cum-] heater 336, and is 
exhausted through an exhaust port 363 
[0054] the gestalt of this operation - setting - gas 
blow off of plurality [ crown plate / of the indirect / an 
up soaking board-cum-/ heater 338 / 337 ] - how to 
attain homogeneous good heat treatment, 
especially membrane formation, and pass reactant 
gas is also easily changeable by forming a hole 339 
suitably 




[0055] 

[Effect of the Invention] According to this invention, 
while improving the badness of the temperature- 
control nature of a lamp heating method, and the 
badness of soaking nature, at a vertical-mold 
furnace, the heat treating furnace which realized 
impossible rapid heating and quenching, was 
excellent in temperature homogeneity, and was 
moreover excellent in temperature responsibility is 
obtained. 

CLAIMS 



[Claim(s)] 

[Claim 1] The heat treating furnace characterized by 
forming an indirect [ a soaking board-cum-] heater 
between the aforementioned heat-treated object 
and the aforementioned lamp in the heat treating 
furnace which heats a heat-treated object with a 
lamp. 

[Claim 2] The heat treating furnace according to 
claim 1 characterized by considering as the 
composition which encloses the aforementioned 
heat-treated object at the aforementioned indirect [ 
a soaking board-cum-] heater. 
[Claim 3] The heat treating furnace according to 
claim 1 or 2 characterized by having consisted of 
SiC or Si and constituting the aforementioned 
indirect [ a soaking board-cum-] heater from about 
1 mm in thickness, and 5mm sheet metal. 
[Claim 4] The heat treating furnace according to 
claim 1 to 3 characterized by attaching a 
temperature sensor in the aforementioned indirect [ 
a soaking board-cum-] heater. 
[Claim 5] The indirect [ a lower soaking board-cum-] 
heater which lays the aforementioned heat-treated 
object for the aforementioned indirect [ a soaking 
board-cum-] heater, and the heat treating furnace 
according to claim 1 to 4 characterized by having 
constituted the aforementioned heat-treated object 
from an indirect [ a wrap up soaking board-cum-] 
heater, and enabling rotation of the aforementioned 
indirect [ a lower soaking board-cum-] heater. 




[Claim 6] The indirect [ a lower soaking board-cum-] 
heater which lays the aforementioned heat-treated 
object for the aforementioned indirect [ a soaking 
board-cum-] heater, and the heat treating furnace 
according to claim 1 to 4 characterized by having 
constituted the aforementioned heat-treated object 
from an indirect [ a wrap up soaking board-cum-] 
heater, and enabling vertical movement of the 
aforementioned indirect [ a lower soaking board- 
cum-] heater. 

[Claim 7] the indirect [ a lower soaking board-cum-] 
heater which lays the aforementioned heat-treated 
object for the aforementioned indirect [ a soaking 
board-cum-] heater, and a crown plate and a side 
attachment wall - having - the aforementioned 
crown plate and the aforementioned side 
attachment wall — the aforementioned heat-treated 
object - from an indirect [ a wrap up soaking board- 
cum-] heater - constituting - the aforementioned 
crown plate - reactant gas introduction - the heat 
treating furnace according to claim 1 to 4 
characterized by preparing a hole 
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[0043] fe?^«^fgb 3 3 0 (4. JJP&SfttK 
«P^#b-^ 3 3 8 k TgP^fe«*rai«t-^ 3 3 6 t 

[0044] ±SP^^*fgI«b-^ 3 3 8(4. RJES 
^hS3 2 2 t5X0#(t^tL^%^«^gC3 2 3(C. ± 
Sf^R«aftr3H»t-^ 3 3 8<0WM3 3 2 (ct£(t 

Qmztm^tlX^h. ir*J, .*»tO»»KtJV»Tt) 
±»^!MS«ai« t - * 3 3' 8 3 3 7 (C(4I»« 

>r^* ^ S^63iii^TV^^*^ mAX^±c\tihmmim^ 
Ltc. 

[0045] Tffl#o?&mmmt-? 3 3 6 (4. *&a&sc 

1W- h 3 4 2 tc4 0 0«K^rig*3 4 V±Tt)JWig(;^ 
S i >?x-A5 0^71- ^n^— h34 

4(c4 *)3c&ztix* Tmmmms®t-? 33 6± 

IZjgmZtlX^h. T»*^!MR*IBHSt-^3 36*Ji 
#L~C, -I <OTai^fe«aHSJ» t - ^ 3 3 6 fc 
K*raf#b-^ 3 3 8 k(c4 0%J!ft^Kia*et-^ 3 3 

[004 6] RJC1 : 5'hffi3 2 2(2(4 T 7x-VNtBAP3 2 
4 ^'15(4 h tlX ^6 . * at . TSB53I« 3 2 6 O^^gil 
(c(4«3 2 7*<]R0#(t^ix; Cc7)¥3 2 7f*J(;i^^ 
-9tK- h 3 4 2 ^3£&ei 3 4 6 # 4 t>'±T«J 

[0047] *HS&cO0St*JV->Ti4. M&f&COS i C 
4^(4S i frt>%K>W.Zfol mm^l5mm(^Wt± 
»^Sft«8Kia«b-^ 3 3 8 kTffl^SMeBRHSft-^ 
336k^m^t. fe±S|5^J!MS«ia« b - 9 3 3 

s hyw^m&mm^-* 3 3 6 1 ^#«A D yy5 
y r 1 4 . 16 Facets u . c: ti h ±m^mmmm b 

-^338 kTffl^Jft«3MS]« b-^ 3 3 6 t C4 0^ 
jK$*LS%SMR*IBI»b-^3 3 6l*l(CS i ^x-^5 
0 ZtiZX 0 . S i ^ x -y\5 0<?)So?ft(4>Na 

y >- 5 >-y 14. 161:45 iSSsfiogi-Ct 4& < i%l?MS« 
f^tf b-^ 3 3 0 Sr^Lfc|BHSJaSftt53r*^)-C, 




<nx\ mm, awnm* tz<) mtiti&jmmt&n *> 

rlSo ZblZ, «»^>S L C^S i £ffiffll.-T>^&c7> 

[0048] £ fc. ±»%M*ratfb 3 3 8<7)A 

&C0X\ ±.m&}MMMfflmt-? 3 3 8<^#1£3 3 7 
<7)*SJK £ iESilCiltf iPJvS-t h ■! b tfiX' % . * <r>$£$k . S 

i ^ * -;\ 5 o cv&m®\wm-fa±^- & . fit. 

2} (IIRHt-f, ) <^ft7JWK^n^>^ri4. 1 

ny>7yT14, 1 6^^WlE§-fri>Ci:tct 0V- 

[004 9] §£>K. S i ^x-^O^m-f&TSB 
i^^JftPaltg t - ? 3 3 6 £ 0lK"5r«g £ L/C V *» . 

5 i ^xW\5 0«SMMS i <?x-A5 0^ 
/£M^%-'lx#ft±^--I>. 

[00 5 0] i^r. Si>)i-A5 0&fmT^ 
^S*ra»t-^ 3 3 6*±T¥»)^rf^cLTU^^ 

£>. Tmmm.mmm^-9 33 6 SrW^^-c. ?k 

x-^!iiAP3 2 4&tf-LTS i 0<0JM*# 

x NtBAP 3 2 4 A^RK^fr'Sffi L=SrV ^ ? 
LTi3<. 

[00 5 1 ] *^ife^®^*JV^{i. ±^%^SftRg 
Ib-^ 3 3 8^ffi3 3 7fc iOTJIS 3 2, ±gB 

328. Kmmtm 322 * ^ vt±^K^»is 

3 2 3 i 0±Sf»3 8 2jWBj«$*U RJSi£Htt3 2 
2Cii, £<7>±»M3 8 2t£^LTEJE#.*ttteP3 

6 1j&*JBj&3*UCV^. ±»^»MR»IBIJSfc--* 
3 3 8<7){I!JS3 3 2 . T&i%mmfflmt-9 3 3 6. 
RJK^S3 2 2fc bmz^mm£&M3 2 3izX OT 
g|5«3 8 4#«;$tu RJ55^bM3 2 2WA. ^<0T 
«3 8 4 1 3 6 3 #ffMStuC V ^ * . 

[0052] Tmrnummmt-? 3 3 6#±# 

«HT, ±»%&«*IBH£b-* 3 3 8 fcTgP%«* 

mm t - ? 3 3 6 fc i os&aaaw 3 8 6 a w$ a 
& . ±.m>mimm&t-f 3 3 8^#«3 3 7 c 

te . ^ic^xtKtBTL 3 3 9 #JfM$ fit v ^ . 
[00 53] EJ£#*fi. RjB^ffi»P 3 6 1 £ /i-L 

■c ±w» 3 8 2 rt kssea u . znm . iSP^Mi^fg 

b-? 3 3 8^#I3 3 7 fcKtt4>*lfc«R*>#.XlK 

tB7L 3 3 9 A 1 ^mmm 3 s 6 1*1 test*, l . ±sp%^« 
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1 0 



atiasst - 9 3 3 s fc TBwmmmmt - 9 336t 

WlBkORHB 3 3 1 Srtf- LTT^-tf 3 8 4 rttcSEA L , # 
MP 3 6 3 Srtf- LT#W\£fc£ . 

[0054] *mmBMiz&^xit. ±tm»m.mm 

mt-?3 3 8c^#K3 3 7tcMfcO#XIK£ttfL3 3 
[00 5 5] 

*J«H±<03B $ , co«$ SreSJS't ^> k MzMMiFX 
[HHOfSm^lKBBl 

[01] *%BJ^)m 1 ^ItBSS^SRWlHWiWSrSlW-f 

[ h 2 ] *%hjco^ 2 wntt^jKoswj^F zrnmt 

&tz)h<7Mffl^X°h& . 

[03 3 *%HJ^3c7)||]|£c0ff^O^aa^$r^-r 

[04] *wnn&4<nmmmmco?mm]p$:mtyi- 

12.1 8-KMffi. 

14. i6-i«Anyy7^r 

2 0. 1 2 0. 2 2 0-W5Xf^yA* 

24. 34. 124. 224. 3 2 4--^x-^f±5AP 

30. 130. 230. 3 3 0--%Si^raJgt-^ 

4 2. 14 2. 24 2. 3 4 2-i«t^-b 
30 5 0-Si-)x-A 

6 1—66. 1 6 1 — 1 6 3— 
1 2 3. 2 2 3. 3 2 

1 3 6. 236. 33 6---T^j*«UiftfiSt#b-^ 

13 8. 2 3 8. 3 3 8-±apwftaa«ai»t-^ 
1 7o-**mmr-j* 

2 3 9. 3 3 

2 6 1. 3 6 1 -RJ&tfXflB&P 
2 6 3. 3 6 3-SfMP 
2 8 2. 3 8 2--±gP« 
40 2 84. 3 8 4-T«S« 

2 8 6. 3 8 6-«Slf 

3 2 0 "^5ftSf-r>^< 

3 2 6-TSP5^ 
3 2 8-Jt&P53*SC 

5 0 0-.%}!Hf 
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